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Abstract 

Background: Between 7% and 15% of patients are dissatisfied after total hip arthroplasty (THA). To assess 
predictors and postoperative determinants of satisfaction and expectation fulfilment one year after (THA). 

Methods: Before THA surgery, 132 patients from three tertiary care centres and their surgeons were interviewed to 
assess their expectations using the Hospital for Special Surgery Total Hip Replacement Expectations Survey (THR 
survey). One year after surgery, patients (n = 123) were contacted by phone to complete a questionnaire on 
expectation fulfilment (THR survey), satisfaction, functional outcome (Womac), and health-related quality of life 
(SF 12). Univariate and multivariate analyses were performed. 

Results: Preoperative predictors of satisfaction were a good mental wellbeing (adjusted OR 1.09 [1.02; 1.16], p = 0.01) 
and optimistic surgeons expectations (1.07 [1.01; 1.14], p = 0.02). The main postoperative determinant of satisfaction was 
the fulfilment of patient's expectations (1.08 [1.04; 1.12], p < 0.001). Expectation fulfilment could be predicted before 
surgery by young age (regression coefficient -0.55 [-0.88; -0.21], p = 0.002), good physical function (-0.96 [-1.82; -0.10], 
p = 0.03) and good mental wellbeing (0.56 [0.14; 0.99], p = 0.01). Postoperative determinants of expectation fulfilment 
were functional outcome (-2.10 [-2.79; -1.42], p <0.001) and pain relief (-14.83 [-22.38; -7.29], p < 0.001). 

Conclusion: To improve patient satisfaction after THA, patients' expectations and their fulfilment need to be carefully 
addressed. Patients with low mental wellbeing or physical function should be identified and specifically informed on 
expected surgical outcome. Surgeons' expectations are predictive of satisfaction and information should aim to lower 
discrepancy between surgeons' and patients' expectations. 

Keywords: Total hip arthroplasty, Expectations, Expectations' fulfilment, Satisfaction, Outcome 



Background 

Hip osteoarthritis is a frequent [1-4] and disabling [1,4] 
disease, and its prevalence is increasing [1]. Total hip 
arthroplasty (THA) is currently the most efficient proced- 
ure to reduce disability for individuals with end-stage hip 
osteoarthritis, once conservative therapies to manage 
symptoms have been exhausted [5]. It provides excellent 
pain relief and improves functional status and wellbeing 
[6,7]. However, 7% to 15% of patients are dissatisfied after 
surgery [8,9]. Considering estimations for 2030 which pre- 
dict a 174% increase in total hip replacements in the 
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United States in comparison with 2005 [10], 572 000 pa- 
tients could undergo a THA each year, and 35 000 to 75 
000 could be dissatisfied. Important technical progresses 
have already been made in THA, so future progress in this 
field might not significantly impact patient satisfaction. An 
emerging area of research lies in the identification of de- 
terminants of patient dissatisfaction [9,11,12], which may 
offer new improvement perspectives in quality of care. 

Previous studies have reported that satisfaction with 
THA was associated with limp absence, pain relief and 
function improvement [9,11-13]. Several preoperative risk 
factors for dissatisfaction have been identified: higher 
age, female gender, co-morbidities, associated condi- 
tions affecting walking capacity, mental distress, higher 
pain, and lower socioeconomic status [9,14,15]. There is 
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however no evidence for a strong influence of any of 
these factors. 

Other studies reported the role of patients' expectations 
in postoperative satisfaction [13,16,17]. Three theoretical 
models have been suggested to explain the relationship be- 
tween expectations and satisfaction [11]. The first model 
suggests that optimistic expectations could be per se a 
predictor of a higher ulterior satisfaction [18,19]. Accord- 
ing to the second model, the fulfilment of patients' expec- 
tations, independently of their preoperative level, is the 
main determinant of satisfaction [12,13,20]. The third the- 
ory assumes that postoperative symptoms and function 
determine patients' satisfaction, regardless of their prior 
expectations [11,17,21,22]. 

While several authors adressed patients' expectations 
and their consequences [13,22], data on surgeons' expec- 
tations are scarce. In a previous work, we found that 
surgeons and patients did not agree on what to expect, 
particularly for some activities such as sport [23]. Surgeons 
rated their expectations according to preoperative func- 
tion. For patients with severe disability, their expectations 
were more pessimistic than their patients'. However, the 
accuracy of surgeons' expectations in predicting postoper- 
ative satisfaction of patients has not been studied. 

The first objective of this study was to identify pre- 
operative predictors and postoperative determinants of 
satisfaction one year after THA, including patients' and 
surgeons' expectations, and the second was to identify 
predictors and determinants of expectation fulfilment. 

Methods 

Participants 

The present work is a longitudinal telephone-based fol- 
low up of a sample of patients who participated in a 
previous study [23]. Patients on waiting list for primary 
THA were recruited between January and June 2009 by 16 
surgeons in 3 French tertiary care orthopaedic centres 
(APHP Lariboisiere Hospital, Paris, APHP Cochin Hospital, 
Paris, and Gabriel Montpied Hospital, Clermont-Ferrand). 
Both patients and surgeons were contacted separately 
before surgery to answer a questionnaire concerning their 
expectations. Patients' assessments also included symptoms, 
functional limitations, and psychological wellbeing. The 
preoperative sample included 132 patients. Indications for 
surgery were mostly primary or secondary hip osteoarthritis 
(82%), and avascular necrosis (12%). 

Patients were included in the current postoperative 
study if THA had not been cancelled, if they could be 
contacted for a follow-up interview and still willing to 
participate. 

The trial protocol was approved by the APHP Bichat 
hospital Research Ethics Committee (IRB00006477), and 
all participants had given written informed consent for 
the study. 



Evaluation 

Patients were contacted by phone at a median delay of 
379 days after surgery (inter-quartile range = 311-421), 
by two independent assessors (CJ and CP). The inter- 
view was standardized. 

Since preoperative expectations of patients and sur- 
geons had been assessed in the previous study using the 
Hospital for Special Surgery Total Hip Replacement Ex- 
pectations Survey (THR Survey) [13,17,24,25], adapted 
to French by back translation [26], fulfilment of patients' 
expectations for THA were assessed using the same tool 
[13,22]. This scale rates expectations of THA in eighteen 
domains, regarding symptom relief, improvement in 
physical function and in psychological wellbeing. The 
main question was adapted to assess the improvement 
that patients obtained from the surgery in each domain: 
"To what extent have you obtained a relief or improve- 
ment as a result of THA in the following areas?" (from 0: 
not at all; to 4: completely) [13,22]. The answer "not at all" 
(scoring 0) was separated from the answer "this question 
does not apply" (scoring 5). The global postoperative 
score, called postoperative THR survey, was calculated 
by summing the scores of all applicable items, and trans- 
formed by the formula: (sum/4*number of applicable 
items)*100, to obtain scores ranging from 0 to 100 [25]. 
Patients were not informed of their preoperative answers 
during the follow-up assessment. Items which were not 
applicable before surgery were regarded as equally unap- 
plicable after surgery. The fulfilment score was defined as 
the percentage of applicable items for which preoperative 
patients' (or surgeons') expectations were fulfilled, mean- 
ing that postoperative rating of this item (ie obtained 
improvement) was equal or higher than its preoperative 
rating (ie expected improvement). 

Patients were asked to rate their overall satisfaction 
with surgery using the following question [13]: "If you 
were to spend the rest of your life with your hip symp- 
toms just the way they have been in the last twenty- four 
hours, how would you feel?". This question was validated 
for general well-being assessment [13,27], and has been 
used previously in post-THA satisfaction assessment [13]. 
The seven response options ranged from "delighted" to 
"terrible". Patients were classified in 2 groups, depending 
on whether they were satisfied with the surgery (including: 
"delighted", "very satisfied" and "mostly satisfied") or dis- 
satisfied (including: "mixed feelings", "mostly dissatisfied", 
"unhappy" and "I feel terrible"). 

Functional evaluation used the short 8-item Western 
Ontario and Mac Master Universities (WOMAC) func- 
tional subscale [28,29], which ranges from 0 (no disability) 
to 32 (extreme disability). Health related quality of life was 
assessed by the medical outcome study Short Form- 12 
(SF-12) [30,31], which includes a physical (SF-12 PCS) and 
a mental section (SF-12 MCS), both ranging from 0 to 
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100, and for which higher scores indicate better quality of 
life. Complications and presence of a limp were recorded. 
Pain and trust in surgeon were rated using a visual scale 
(from 0 to 100) before surgery. After surgery, pain was 
assessed by the two first questions of the THR survey (total 
relief of hip day and night pain versus residual hip pain). 

Demographic characteristics included gender, pro- 
fessional category, and marital status. Health status 
evaluation included age, Body Mass Index (inferred 
from patients' reports of height and weight). Co- 
morbidities were measured using the Charlson Co- 
morbidity Index (no relevant comorbidity versus one 
or more co-morbidities). A history of ipsilateral hip 
arthroplasty was also recorded. 

Statistical analysis 

Data was summarized as mean and standard deviation (SD) 
for continuous variables, and as count and percentage for 
categorical variables. Satisfied and dissatisfied patients were 
compared using chi-squared or Fisher s exact tests for cat- 
egorical variables, and Students t-tests or Mann- Whitney 
tests for continuous variables. Correlation between patients 
fulfilment score and continuous variables was assessed by 
Pearson s correlation coefficient. An ANOVA was used to 
compare patients' fulfilment score in the three centres. 

Nonlinear mixed effect models (with centre as random 
effect) were computed to explain patients' satisfaction 
through socio-demographic data, pre- and postoperative 
factors (analysed as fixed effects). Variables which were 
associated with satisfaction in univariate analyses at the 
0.2 level were initially included; the best model was se- 
lected using second-order Akaike information criterion. 
Two different models were computed. The first model 
(called model 1) was predictive; it aimed to predict satis- 
faction after THA and only included preoperative para- 
meters (= predictors) as covariables. The second model 
(called model 2) was explanatory; it aimed to explore 
which factors, among pre- and postoperative parameters, 



were most associated with satisfaction. Results were 
expressed as adjusted odds ratios (OR) and 95% confi- 
dence intervals (CI). 

Two linear mixed effect models were also computed 
to assess determinants of the fulfilment of patient's ex- 
pectations (patients' fulfilment score). The first model 
(model 1) was predictive and only included preoperative 
parameters. The second model (called model 2) was ex- 
planatory and included pre- and postoperative parame- 
ters. Results were expressed as regression coefficients 
and their 95% confidence intervals (CI), and the pseudo 
R 2 was calculated to assess the proportion of variance 
explained by the model [32]. 

As missing data were scarce (6.8%), analyses were real- 
ized on complete data. 

For univariate and multivariate tests, two-sided p- 
values < 0.05 were considered to be significant. 

Analyses were performed with SAS version 9.2 (SAS 
Institute, Cary, North Carolina) and R version 2.14.0 
(R Foundation for Statistical Computing, Vienna, Austria). 

Results 

Among the 132 patients of the preoperative study, 123 
received the follow up evaluation: 60 patients from 
Cochin hospital (APHP, Paris), 46 from Lariboisiere hos- 
pital (APHP, Paris) and 17 from Gabriel Montpied hospital 
(Clermont-Ferrand). Nine patients (6.8%) were not eva- 
luated at follow-up (respectively 3, 4 and 2 from each 
center): 2 had not been operated, 6 were impossible to 
contact, and 1 had presented a hip fracture before surgery. 
These patients did not significantly differ from the others, 
excepted for a younger age (mean = 53.8 ± 13.7 years old). 

Population characteristics and postoperative outcome 

Preoperative characteristics and outcome of patients are 
summarized in Table 1. Functional status improved after 
surgery. Nine complications (7.3%) were observed: 4 dis- 
locations, 4 fractures (3 during surgery and 1 from a fall 



Table 1 Pre- and postoperative characteristics of the study population (n = 123) 






Preoperative characteristics 


Postoperative characteristics 


Age (years) 


(mean ± SD) 


63.5 ± 13.5 




Gender: man 


count (%) 


62 (50.4%) 




BMI (kg/m 2 ) 


(mean ± SD) 


25.8 ± 4.1 




Number of co-morbidities 


(mean ± SD) 


0.9 ± 1 .3 




WOMAC 


(mean ± SD) 


18.6 ± 5.5 


5.5 ± 6.1 


SF-12 PCS 


(mean ± SD) 


32.4 ± 7.9 


45.8 ± 6.8 


SF-12 MCS 


(mean ± SD) 


48.4 ± 11.1 


44.1 ± 5.7 


Patients' THR Survey 


(mean ± SD) 


90.7 ± 1 1 .6 


84.1 ± 20.9 


Surgeons' THR Survey 


(mean ± SD) 


90.1 ±11.3 





WOMAC: 8-item WOMAC functional subscale; SF-12 PCS: SF-12 Physical Component Score; SF-12 MCS: SF-12 Mental Component Score; THR survey: Hospital for 
Special Surgery Total Hip Replacement Expectations; Co-morbidities were measured using the Charlson Comorbidity Index. 
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the day after surgery), 1 severe cutaneous reaction to the 
bandage. Twenty-one patients (17%) reported a residual 
limp. 

Preoperative predictors and post-operative determinants 
of satisfaction 

Overall, 91.9% (n = 113) of patients were satisfied after 
THA (52 were delighted, 39 very satisfied and 22 mostly 
satisfied), and 8.1% (n = 10) were dissatisfied (5 had 
mixed feelings, 4 were unhappy and 1 felt terrible). In 
univariate analyses (Table 2), patients who were satisfied 
were younger and had a higher psychological wellbeing 
before surgery. In the group of satisfied patients, sur- 
geons' expectations had been more optimistic, and pa- 
tients' expectations had a non-significant higher trend. 
The difference between the patients' and his surgeons' ex- 
pectations score was not significantly associated with sa- 
tisfaction. Postoperative outcome was strongly associated 



with satisfaction: WOMAC was lower and physical com- 
ponent of SF-12 higher for satisfied patients; residual limp 
and pain were less frequent, and patients' and surgeons' 
expectations more frequently fulfilled. 

In multivariate analyses (Table 3), the preoperative pre- 
dictors of satisfaction were psychological wellbeing and 
surgeons' expectations in model 1. In model 2, which 
included postoperative variables, the only parameter se- 
lected in the final model was patients' expectations fulfil- 
ment score. 

Preoperative predictors and post-operative determinants 
of expectations fulfilment 

The average percentage of fulfilled expectations was 
similar for patients and surgeons (73.1 ± 28.1 and 73.0 ± 
28.3, respectively). Considering the fulfilment of expec- 
tations item by item (Figure 1), both surgeons' and pa- 
tients' expectations were frequently unmet for cutting 



Table 2 Univariate analyses of factors associated with satisfaction 







Satisfied (n = 113) 


Dissatisfied (n = 10) 


p-value 


Socio-demographic and medical data 


Centre 
1 


count (%) 


51 (86.7%) 


8 (13.3%) 




2 




46 (97.9%) 


1 (2.1%) 


0.08 


3 




16 (94.1%) 


1 (5.9%) 




Gender: man 


count (%) 


59 (52.2%) 


3 (30.0%) 


0.21 


Co-morbidity>0 


count (%) 


51 (45.1%) 


3 (8.6%) 


0.51 


Age 


(mean ± SD) 


62.8 ± 12.8 


70.9 ± 18.5 


0.02* 


Preoperative parameters 










Pain 


(mean ± SD) 


7.5 ± 1 .9 


6.7 ± 2.0 


0.24 


WOMAC 


(mean ± SD) 


18.6 ± 5.7 


19.1 ± 3.7 


0.80 


SF-12 PCS 


(mean ± SD) 


32.3 ± 8.0 


34.1 ± 7.6 


0.42 


SF-12 MCS 


(mean ± SD) 


49.3 ± 10.7 


38.5 ± 1 1 .5 


0.01* 


THR Survey patients 


(mean ± SD) 


90.5 ± 1 1 .4 


86.4 ± 13.5 


0.33 


THR Survey surgeons 


(mean ± SD) 


91.3 ± 11.3 


84.7 ± 10.0 


0.04* 


THR Survey patients - THR Survey surgeons 


(mean ± SD) 


- 0.8 ± 14.6 


1.7 ± 17.1 


0.59 


Trust in surgeon 


(mean ± SD) 


9.2 ± 1 .0 


8.9 ± 1 .2 


0.35 


Postoperative parameters 










Time from surgery (days) 


(mean ± SD) 


365.9 ± 76.9 


337.8 ± 74.5 


0.27 


Residual pain 


count (%) 


26 (23.0%) 


7 (70.0%) 


<0.001* 


Limp 


count (%) 


15 (13.3%) 


6 (60.0%) 


<0.001* 


Complication 


count (%) 


8 (7.1%) 


1 (10.0%) 


0.59 


WOMAC 


(mean ± SD) 


4.6 ± 5.1 


15.8 ± 7.4 


<0.001* 


SF-12 PCS 


(mean ± SD) 


46.4 ± 6.5 


39.4 ± 7.4 


0.007* 


SF-12 MCS 


(mean ± SD) 


44.2 ±5.7 


42.5 ± 5.8 


0.34 


Patients' fulfilment score 


(mean ± SD) 


77.6 ± 23.7 


22.4 ± 24.3 


<0.001* 


Surgeons' fulfilment score 


(mean ± SD) 


77.4 ± 23.2 


23.9 ± 28.0 


<0.001* 



WOMAC: 8-item WOMAC functional subscale; SF-12 PCS: SF-12 Physical component score; SF-12 MCS: SF-12 Mental component score; THR Survey: Hospital for 
special surgery total hip replacement expectations survey; Co-morbidities were measured using the Charlson comorbidity index. *p<0.05. 
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Table 3 Multivariate analyses of factors associated with satisfaction 





Model 1 




Model 2 




Preoperative factors 




Pre- and postoperative factors 


Adjusted OR [95% CI] 


p value 


Adjusted OR [95% CI] 


p value 


Age 


0.95 [0.89; 1 .02] 


0.13 


NS 




Preoperative SF-1 2 MCS 


1.09 [1.02; 1.16] 


0.01* 


NS 




Preoperative THR survey surgeon 


1.07 [1.01; 1.14] 


0.02* 


NS 




Patients' fulfilment score 






1.08 [1.04; 1.12] 


<o.oor 



SF-1 2 MCS: SF-1 2 Mental component score; THR Survey: Hospital for special surgery total hip replacement expectations survey; Patients' fulfilment score: mean 
percentage of individual expectations that have been fulfilled; NS: not selected in the final model; *p<0.05. 



toenails (53% of patients and 47% of surgeons had un- 
met expectations in this domain), putting on shoes (50% 
and 43%), improving sexual activity (50% and 44%), im- 
proving sport and exercises (39% and 42%), and being 
employed (43% and 40%). There were higher patients - 
surgeons discrepancies for other items such as relieving 
night pain (42% of patients and 20% of surgeons had un- 
met expectations in this domain), or getting rid of cane 
(40% and 21%). 

In univariate analyses (Table 4), patients' fulfilment score 
strongly correlated with functional result (rho = - 0.71 for 
WOMAC). Expectations' fulfilment was lower in case of 
residual pain or limp. Considering pre-operative variables, 
patients' fulfilment score was significantly higher for men, 
younger patients, patients who experienced little pain and 
had no disability before surgery, or a better psychological 
wellbeing. Patients' fulfilment score differed significantly 
according to care centres. 

Results of multivariate analyses are presented in Table 5. 
Preoperative predictors of patient's fulfilment score 



were age, preoperative WOMAC and SF-12 MCS (see 
Model 1). Model 1 explained 22% of the variance of pa- 
tient's fulfilment score. After including postoperative 
factors (Model 2), postoperative WOMAC, a residual 
pain and a residual limp were the variables significantly 
associated with patient's fulfilment score; this second 
model explained 61% of the variance of patient's fulfil- 
ment score. 

The Figure 2 summarizes the pre and post-operatives 
determinants of satisfaction and expectations fulfilment 
revealed by the above-mentioned models. 

Discussion 

This study confirmed the excellent outcomes provided 
by THA [9,22]. Preoperative predictors of satisfaction 
were a good mental wellbeing and optimistic surgeons 
expectations. The main postoperative determinant of 
satisfaction was the fulfilment of patient's expectations. 
Expectation fulfilment could be predicted before surgery 
by young age, good physical function and good mental 



Psychological wellbeing (n= 106) 

toenails (n=l 14) ^^■■■■■^^^^■■■■■■■■P" 1- " - 

Putting on shoes (n= 122) 
Social activities (n= 111) 
Sport and exercises (n=97) 
Sexual activity (n=52) 
Being employed (n=40) 
Using medication (n= 122) 
Indoor activities (n= 1 22) 
Outdoor activities (n= 121) ^ mmmmmmmm m ^ mmmmm 
Getting in/out of bed, chair, car (n=123) ^^^^^^^^^^ 
Climbing stairs (n= 122) 
Using a cane (n=l 19) 

Limp (n= 120) ^^^^^^^^H 
Standing (n= 123) 

Walking (n= 123) ^^^^^^^M 
Relieving night pain (n=l 12) 
Relieving day pain (n=122) ^ ^^^Mfc 

0 10 20 30 40 50 60 

■ Percentage of patients with unmet exepectations 
Percentage of surgeons with unmet expectations 

Figure 1 Frequency of patients and surgeons for which expectations were unmet regarding the 18 items of the THR survey 
("n = ..." corresponds to the number of applicable items). 
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Table 4 Univariate analyses of factors associated with the fulfilment of patients' expectations 






Patients' fulfilment score: mean ± SD Rho [95% CI] 


p-value 


Socio-demographic and medical data 


Age 






- 0.30 [-0.45; -0.13] 


<0.001* 


Trust in surgeon 






0.03 [-0.15; -0.21] 


0.74 


Centre 


1 

2 
3 




69.70 ± 27.66 
80.00 ±23.10 
66.62 ± 38.28 


<0.001* 


Gender 


Men 
Women 




81.86 ±20.62 
64.23 ±31.80 


<0.001* 


Co-morbidity 


No 
Yes 




71.96 ±29.19 
74.60 ± 26.79 




Preoperative parameters 










Pain 






- 0.20 [-0.36; -0.02] 


0.03* 


WOMAC 






- 0.27 [-0.42; -0.09] 


0.003* 


SF-12 PCS 






0.15 [-0.03; 0.32] 


0.10 


SF-12 MCS 






0.30 [0.13; 0.45] 


<0.001* 


Postoperative parameters 










Time from surgery (days) 






0.10 [-0.08; 0.28] 


0.27 


Residual pain 


Yes 
No 




80.77 ±22.1 9 
52.26 ±31.98 


<0.001* 


Limp 


Yes 
No 




80.70 ± 20.26 
36.30 ±31.92 


<0.001* 


Complication 


Yes 
No 




74.09 ± 27.94 
62.1 6 ±28.75 


0.10 


WOMAC 






- 0.71 [-0.79 ;-0.62] 


<0.001* 


SF-12 PCS 






0.38 [0.22; 0.52] 


<0.001* 


SF-12 MCS 






0.08 [-0.10; 0.25] 


0.39 


WOMAC: 8-item WOMAC functional subscale; SF-12 PCS: SF-12 Physical component score; SF-12 MCS: SF-12 Mental component score; Patients' fulfilment score: 
mean percentage of individual expectations that have been fulfilled; Rho = Pearson's correlation coefficient; Co-morbidities were measured using the Charlson 
comorbidity index. *p<0.05. 


Table 5 Multivariate analyses of factors associated with the fulfilment of patients' expectations 






Model 1 Preoperative factors Model 2 Pre- and postoperative factors 




Regression coefficient [95% CI] 


p value Regression coefficient [95% CI] 


p value 


Age 


-0.55 [- 


-0.88; -0.21] 


0.002* -0.23 [-0.48; 0.02] 


0.07 


Preoperative pain 


-0.45 [■ 


-17.0; 71.20] 


0.73 NS 




Preoperative WOMAC 


-0.96 [- 


-1.82; -0.10] 


0.03* NS 




Preoperative SF-12 MCS 


0.56 [0.14;0.99] 


0.01* NS 




Postoperative WOMAC 






-2.10 [-2.79; -1.42] 


<0.001* 


Postoperative SF-12 PCS 






NS 




Residual limp 






-18.05 [-28.53; -7.57] 


0.001* 


Residual pain 






-14.83 [-22.38; -7.29] 


<0.001* 


Pseudo R 2 




0.22 


0.61 





WOMAC: 8-item WOMAC functional subscale; SF-12 MCS: SF-12 Mental component score; SF-12. PCS: SF-12 Physical component score; NS: not selected in the final 
model. *p<0.05. 
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Preoperative parameters 
(Predictors) 



Postperative parameters 
(Associated variables) 









Expectations 
fulfilment 



Satisfaction 



Figure 2 Predictors and variables associated with satisfaction 
and expectations fulfilment (it only includes the relationships 
explored in this study). 



wellbeing. Postoperative determinants of expectation ful- 
filment were functional outcome and pain relief. 

Predictors of dissatisfaction and implications on 
pre-surgical patient management 

Surgeons, who rated their expectations according to pre- 
operative function in our previous findings [23], were 
more reliable in predicting postoperative outcome than 
patients, who were more influenced by mental wellbeing 
and trust in their surgeon [23]. Pre-surgical patient infor- 
mation given by surgeons would thus need to be more 
specific on expected outcome. Particular attention should 
be given regarding patients with worse preoperative 
mental wellbeing, as this subgroup of patients were at 
higher risk of dissatisfaction after surgery, in our find- 
ings and in previous literature reports [14,22,33]. 

After adjustment for pre and post-surgical variables, 
fulfilment of patients' expectations was the only signifi- 
cant determinant of satisfaction. And although patients' 
preoperative expectations tended to be more optimistic 
in the group who was later satisfied, this difference was 
not significant. These results support the hypothesis that 
it is the fulfilment of expectations which determines sat- 
isfaction [12,13,20,22], independently of the preoperative 
expectation level [17]. To obtain higher satisfaction in 
THA, an important issue would then be to anticipate 
expectation fulfilment, by targeting patients with unreal- 
istic expectations. 



We did not find any significant association between 
co-morbidities and postoperative satisfaction, contradic- 
ting previous findings [7,9]. This might be due to the 
low number of co-morbidities in our sample, compared 
to reports from other studies [9]. Moreover, we did not 
specifically assess musculoskeletal diseases, such as other 
joint arthritis or back pain, which could be omitted in 
the reporting of diseases [34], and may influence postop- 
erative satisfaction [7,9]. 

While other studies showed that patients preoperative 
function predicted outcome and satisfaction [35-37], the 
preoperative Womac score was not selected in our re- 
gression models. This could be explained by the adjust- 
ment on surgeons' expectations in our study; surgeons 
rated their expectations according to preoperative func- 
tion, as previously discussed. 

Role of patients' expectations and determinants of 
expectation fulfilment 

Younger age, higher preoperative mental wellbeing and 
preoperative function were predictive of better expect- 
ation fulfilment. Since patients with worse functional 
status had higher pre-THA expectations than surgeons 
[23], we had hypothesized that such patients had unreal- 
istic expectations, which would not be entirely fulfilled. 
Our current findings confirm this hypothesis. Our previ- 
ous study [23] also found that older individuals had less 
optimistic expectations. Their expectations might have 
still been over-rated, since the follow-up showed that 
expectations were less frequently fulfilled for older indi- 
viduals. Preoperative patient education, which has been 
shown to modify expectations [25], should then target pa- 
tients with higher risk of unmet expectations - ie older 
persons, with lower preoperative function or mental well- 
being [22]. 

However, fulfilment of expectations seemed to be pre- 
dominantly associated with a better functional outcome, in 
accordance with previous literature findings [9,11,12,22]. 
Pain relief and limp absence were independent determi- 
nants of fulfilled expectations also. This is not surprising, 
as pain relief and improved mobility appear to be the most 
important preoperative expectations [22]. A residual limp 
could presumably influence postoperative function, but its 
independent association with the fulfilment score implies 
an additional mechanism. Mancuso et al. reported similar 
findings [13], and suggested that a residual limp may have 
an adverse psychological impact which could affect pa- 
tients' rating of their expectations' fulfilment. 

Both patients and surgeons had too optimistic expec- 
tations for certain activities, such as cutting toenails, 
putting on shoes, improving sexual activity, sport and 
professional activity. Previous studies [13,22] reported 
similar findings regarding the fulfilment of patients' ex- 
pectations. Surgeons need to be aware of such limits of 
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THA, in order to inform their patients more precisely 
before surgery. Other expectations, such as relieving 
night pain, removing the need of a stick or medi- 
cations, were frequently fulfilled for surgeons, but not 
for patients. This discrepancy could reflect an insuffi- 
ciency in the preoperative patient-surgeon communi- 
cation [38]. In the context of increasing litigation in 
medicine, the emphasis of preoperative counselling 
tends to address description of the possible risks of 
surgery, rather than on the expected outcomes and 
postoperative course [39]. 

Strengths and limitations 

In contrast to similar studies [9,13,22], the multi-centric 
design of this study aimed to optimize the external valid- 
ity of results, although it was restricted to tertiary care 
centres. As satisfaction and expectation fulfilment dif- 
fered according to study centres, mixed effect models 
were computed to adjust for centre effect, which was 
not addressed in previous multi-centric studies [18]. An- 
other strength of this study is that missing data were 
scarce in comparison to other studies [6,11]. 

The main limitation of this work is the small number 
of events (10 patients dissatisfied), which could induce a 
risk of overfitting of predictive models [40]. However, 
we used a variable selection procedure, and our results 
were consistent with results from studies which were 
less prone to overfitting [9]. Another weakness of this 
study is that there is currently no validated approach to 
assess the fulfilment of expectations. Several authors 
used a non standardised retrospective assessment, with 
an important risk of recall bias [11,16]. Mancuso et al. 
[13], using the same questionnaire as we did, defined the 
fulfilment of expectations as the percentage of patients 
whose expectations were fulfilled completely in each do- 
main. Our approach resembles the method recently de- 
scribed by Scott et al. [22], although it is unclear how 
unapplicable items were taken into account in their study. 

Conclusions 

The main determinant of dissatisfaction 1 year after 
THA was the lack of fulfilment of patients' expecta- 
tions, independently of their preoperative level. Older 
age, worse mental wellbeing and disability were predic- 
tors of a poorer expectations' fulfilment after surgery. 
After surgery, expectations fulfilment was mainly deter- 
mined by postoperative function and pain relief. Sur- 
geons had more reliable expectations and should better 
inform their patients of the expected outcomes, particu- 
larly regarding relieving night pain and removing the 
need of a stick. This study also highlights the urgent 
need to develop a valid tool to standardize the assess- 
ment of expectations and of their fulfilment. 
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